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Abstract of JP 2002229932 (A) 

PROBLEM TO BE SOLVED: To provide a DMA transfer 
device of a cycle steal system in which such a useless 
CPU cycle, for the constant monitoring of the transfer 
termination of DMA, that is caused by the transfer of bus 
use rights to the CPU, does not occur, and to provide a 
data transfer system including these DMA transfer 
devices.; SOLUTION: The DMA transfer device 2 has a 
bus request generation circuit 14, a DMA transfer 
termination flag reference counter 1 1 that is a counter for 
counting the number of times of reference to termination 
flag that is a detection means for detecting the status of 
waiting for DMA transfer termination of a CPU 3, an upper 
bound of the number of times of reference management 
register 1 2 of a register that makes the setting of the upper 
bound of the number of times of reference, and a 
comparator 13 that compares the discrete value of the 
DMA transfer termination flag reference counter 1 1 with 
the set value of the number of times of reference 
management register 12.; If the number of times of 
reference, for the termination status, to the DMA transfer 
device 2 that is detected with the detection means hits a 
fixed number of times or more, "it is judged that the CPU 
has entered the status of monitoring the termination of 
DMA transfer. 
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mmi CP U (crNX^ffiffltt^^fg^ ii&J: t {Z i 
D . DMA Wfe^T * mzimf*. t V v-5 fc*Ht*C 

[ ] D M Atsi^E 2 12. > IX U h 
0S# 1 4 fc ; CPU 3 £ODMAfi^T#^«!B^ 

1 2. StifDMA^T??^* 1 )^ 1 1 
<Oft»i£i i«8BilttW»l&'^ * 1 2 MISSIS fc tr 

d m a^^h 2 'N.io^Tx f— -9 x^wmmm^-is. 
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mimmmzti a d m AiKaagg-c* -> -c » 

c p u^d m Ammmw^Mimrw-h^mx'ht z t 

®coftjjimt,zm t-x^xmrnms^m^-t^ ><x 
xx h , zmttz z t mm. t-rs dm Ate 

[it*«2] friatem^T#^«tfe^T. 

DMAteiM^S. 

[ If 3 ] MI2^a*a(i . mrlBC P UiDilTx^ 
SofflTOTfcSr&fc. W^ft^SrfufaAxy^xx 

ft4Hc£ft0DMAC3@a. : 

AtejMMIfiifc . Axi>/rLT -f--;? S-M^fW CCPU 
i . 1SD M AteMia&^C P U<D/USWtfi 

Wia^ftl^Stiv. S"J0iA^3> ha-70DMAteiHS 

mzn Lx&f)-th z b wmb^zmmm 5 & fcta e 
iztmn-r- ^teit^xx a . 

[ft^3l8] CPU^mBS-T^TKl-XSr^n-H-r 
^TF^Xt^-^-HSx.. HUteDMAteiM^*^^ 

mm%i^mi , mi ac p u corner y ux^^m 

Tlz* h b , m^fi^iSf £•> n'x U ? xx r- £j&#f£ 
fc» LT flWrf & £ t i: -ti 5 4 fctt 6 

isa^T-^teiM^x^A, 

[00 0 1] 



[0002] 

ifcttX^ >J frhfU x^f'-^coteS^ff -5 * 
^tlt, r-f L-^h^^r'Jr^-tX (WF, DMA t 
) te)iU^*>*>.2», DMAKtiW:!! > 

[0003] AyW-y^T&CT)^. DMAteiM^B 

i&~-R'<x<7)mmm*m&-r&b. DMAKMi^i 

DMAtejMS-^Wtfird. 
[ 0 0 0 4]^ ?;PX^-- ;^^co^. D M AteiM 

^si^fS^v: ztzimmmmz^t: teii*&® 

li»|fe|#* SJS<?>D M AI3*MK<DteMS 
*7/fg'+.L^^, D M Atei^WiC PUH^(0 
ffiffl«^31#L. SJK -teiMmiu^DMAteM^flVK 

mmTtmr/c p u fc^'xcoffifflttSrSlS-ri. . £ cr> 
mm&v m AtejS«tejM^T^*^£§ix.g. t xm o 

[00053 ^^07 ^^{iKW^t* ^ s D 
MAteJIt LT©V>X;I^-r>y h*^#^S. L^L. 
DMAteM4'{±CPU|J|^<7)^A* i T'§^<^l.3ti6, 

«i.«f, m K)&*-mgb ^tzc p ucommzzamv 
■jmb %hmu,z&\ ^x i> . ^<^^m^DMAff)wm 

TZWtcfrtf%:l>%^b^fzfflmtf£.t& . 
[ 0 O 0 6 ] -»f W ^;Ut-;l/Mtti, — SraHTC 
p uiiSA'xtoffiffli^ifitJ s fz#>. ■<( y?\i •■/?)} 
jUcdx 3 ic£«^c p umfttx°umzti& b^-otzffl 

Mtl.itJ6(?)A- K^xr»j®. S.WN'XfJi?O^J6 
cO/N'XT-b'^^-St .; 4fe, KX7-t7«« 

^^(cS^X^^xcoffifflftaftco/sfct. T-t h V 
-ysytmrnziLth. ^otzHy. )5TSof-^c7)te 

[ 0 0 0 7] il^ccOD MAteiM*^^^ ^ >^Xf~M 

Lx&fctmmi'&mftizmMrMmizh 

[0 0 0 8 ] ai:, M*^D M Atej^iSSr^-fcr-^ 
te^^x^A(50«^;S-ia2K»^v^-ciiBJ-rs« 02 
Ji. D M Atej^^^Sr A-ti'f - 9^ ^Xf-AcO 

HfSHT& S „ -r— £ ilv-Xf A5 1 is: , D M Afeji 
ItS 5 2 , C P U 5 3 . «X7-fc"# (Bus arbiter ) 
5 4 S"£tr8$j£T* DM AteM^S 5 2 P U 

tltm/i^tiX V >4 . i , AXT-t'? 5 4 m/DM A 
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WmU52iZ. ;\*xy^XXt- (bus request) *7 
1 fcAX?'-;>>"h (bus grant ) *&7 2 fc CJ: 
ivO^S; Ax7-h7 5 4S0tCPU5 3 

id, 'U'J^XXh (bus request ) 3h>^7"i> 
y I- (bus grant ) «74 i: lei OfSMSilT V>£ ■. 
[0 0 091 DMAKl^I5 2!i. A'X'J?XXh± 

?^xf--/i^iasg. * fc(i*ai«&£&R£Brfte 

.D.MAK£&«*5 2tt. Axy?XXr-4tl£l« 
6 4*'^U7-h7 5 4 fc*t LX , ^'XCDteBJ^S 
(a'x ij^xx h- ) J<X7'-t'3> 5 -Hi. /*X 

?r/*-t>i^-v 3 > -f © (TOK) Ci-^t, cpu 

5 3 ®.r/D M A$jr)*MW. 5 XMX 5 5 by*— 

9 > <X5 6k (^(mm^X. S * . 02{CfcWT 
{i; CP U 5 3WDMAf)^i5 2W'*Z.-?X? k 

**** 

[00 10] D M Afiil ^C^Sffl LfcT^JSM > X 
^A^fcv>'C. /**«»SW8MS6!BS: I W<t L'C ; MxfcS' 
ftfflW- 1 1 2 3 2 2 1 /3X£>&&Mffil 

#y uvx * ^'ffiffls^cox y : Jz.—v yyzrr ->> *x 
tt«*ffi{sBw* ..afB**BHs s tt-c v ^ „ .* , mm* 

5 -2 8 2 2 4 3^&&£J4, C P UtttofrfeMfcL 
ffl L&< -%&Rictt. D M AtejMg«^/S'X«ffiffl«£ 

ra-r * saftsws §itt i vs „ 

[0 0 1 1 ] 

h B Wtt^f 7 /WX-7-/U:W0 DMA teiM5IS*Bffl 

6. t^fe. c PU/v^^f 

P Ufl?>l-W¥t£.LXL£ o . Z^tzfr. ZOC PU 
-if -C ? /l^D M A fcj&sofcii i* & £ M C "C . — 

[0012] *£t. <rofgHJ{i±IBc0P3S**f^S 

0>«JB*#*aS*L6 £ t .(C X K> . DM AO$sj1**T£ 
ftfcKW^-fc V> o f.-MKt- CPU +/M 9 )V<m£Ltft£ 

Xf— >W53«i: 4 >-^o -y ^Tfi^t Sr*fo«*fcD MA 



at^i*t4.<D.DMA.c3aaar*-^ttf f -^iR 

[00 13 ] 

zmm-& ta&mt tlx. likT&mmzffiitz * > 

[00 14 3 (1) f™:?®DMAfiMjftali^fe 
{iWr€[Bifi®fctr -3 D MA|;iiSt,b'>t . C PU// 
D M Afe:iMMMi ? )feSI*T#fe«®."C,l> 'l. i t 

mmzmt x^xfrnm®* m^-t-.s/ <x y ?xx>t 
f^^Sfc .... i t *mik-?&» 

l 00 1 5 ] i<0fi : a£fct3V^T. DMAijfilli.. C 

com^mmm ixMxmjmm z u ^ x 

Xb«fit , S'ili. . f-?©D:M AtejIt'^WK-. 
D M A|;M^Si^m^O*Sf C P U#:D M A^5§Mffi<9 

3 fcCP u fcgtit . +;--f 7/1 x^-n-^KiOD MAS 

[0016] (2) jjE<^awEt*»v>r» «se«3*$iT# 
i-i* 

[00 17] £«0«j*KfeWC s DMAEMltii:, «£ 

I o o i s } &) M»as. Mise p u«*rrx 
7— : ? x#^w««<^i»m:v * tzummmifi 
m%.<r>mmMTiz%:& t . m^oft g-t^x y ?xx h 

[ o o 1 9 } zcvmmza^x, epu©i7^f~:? 

X#fH{H3m*^f^<0{g®5feiUhi * !fcti!#BgliS83^0f^ 

<o«#^^x u ?xx h^^sfeMtrm7j^*& . t 

faults CPU^iCDMAls^lgac^DMAigMfl 

[0 0 20] (4) (3) C0«^fcfcv>t. B5K»#S 
«±. raffiC P U//HT 7 9^*#iHLfcEIft StffSrT * 
»T7 5^«SIH»tHft#a4: . mfflBC PU^77 7 
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[0021] z.<r>mm~&y>x . rnxf-nfoftrnf-m 

}y?& , t/i^-> T . e p u^'DMAi&iMM-BtfOD ma 
[002 2 ] (5) »^y^xx F&J&fMSte;. M*) 

&*?m%mii-$ t • € p u K'Sii-r 

[ 0 0 2 3 3 £0«{:f3^iS. 1*3^^®!: W 

[ 0 0 24 ] (6) |»99 1 Jbm4Vi^-ttimtSmcOD 
MAmmmt „ .-/^^U ^r~#:&:M&®t-& C P 

mm- &;<xim mmrnm t. *®&zm&mm m 

[ 0 0 2 5 ] zcommzav^c. ^'-^mm^xf-A 
a; w*ji i ismmmm vm^smmmA &m 

KDMA«aaaBtt^Ec p u<9/*x«Bg*£i)if?-r 
6 > <xmmmmwmm t , * ^^bs« § . t#s»? 
ot, mm®?)* tt:&mt>&< . 

WSrh b -v^fcasSfrSrC p &m &JM&9m*m t h z 

kmm^mAAm^mmmmmmmm^Mm, 

[0026] (7) mmxmmmmwmmz. mnttz 
m *) ^mmm^miD m AMmmsmim 

tfiidD MAffimmm&t&z t -rt i mm 
[ o 027] zcnmmzi^x. f—^m^-XT-j^co 

ibdm Amm&om-m o m 
f&mmm mm><x<v&mm$:mgin ma^bc 
tt*i--tz>, L«!ot, m^p^nmLtzm^ dm 

»j o a»o®^feD m Ammmm&&m%«$rm mm 
mzmsm &ti"mwmizm^fAzwa-f& zttf 

[0028 ] (8) w\K>^m^^m-w^copiDm 



[00 29] .KDffi&UZ&^X ^ ?-?$m>'X"rJ± 

i±. DMA^mmwizittx . svr^m-zmmtz 

h d-9^d m Ai^t^sfcfew mm<mrm 

z^x i) b*bjL*mzttLxmwz> „ itz&-? 
x. ?-?mmisX7-2»<7)miizfctx. mm^^m 

m&MiitiiX. PlT&^'Jy bn-ylzX 9, CPU 

MA&m*£&<7MmrfWhimxfo h z b zmm 

■thZbt^mb^h. 

[003 01 (9) C PUtfgmt&T F^XSrxa-F 

it. mr b^x^a-^tmmm^mr^L. hue 

^*n#©(±. mriaG p u am^rr Y h-x^mm®. 

tfrnzLcommxt. tttmmmwimmcom&mTiz 
%&b i ?ji>mmsf£><xv 9x.x hZM^mzKix 
mm&z. ^ *mkt -tm m 

DMAmmsizm^x , m y i3^mM^-&T f t-- 

Xv-ra— Kt^rFl-af3~/^ CP il^DMA 

«j^«««K^T#^tt«-c-s> s i b zmm ixmm 

mixm^xhMifmmmhxwrt 

x. ?-9m*>x^j*o)wmzmtx . fcwaw&otfc 

^{2BS-ft i.T s T F VXn'-a- nzi. *) . C l'Ui<D 
M A|gii»«cO«Kji*IT#*>tt^T-S>l. ;£ t £f$*Q-f & 

[0032] 

[»B)i«o9?)f£«oB?i] mi izm-nrr. ^mvmm 
mtz&?j?~?%imyxrJscr>mm:MWi-&. hi 

feiMv-XxA 1 i±. DMA|j)l^iS2. C PU3 V J<X 
mmmmW^m.Xh Z, > <-X T- 1' 9 (Bus arbiter ) 4 
&^fcfflJ/!ct*S „ D M AfiiM$S?f 2 a^'C PU3ii. 
T F I/Xysx 5 tf- ^a<x 6 i: t'?-^t-f^t^$ii-C 
/N'XT-t:^4S.^DMAteiligB2{4 s 
A'X'J^IXh (bus request ) 182 1 b 'iX.-7 -y y h 
(bus grant )M2 2 t l,Z j; DftM^ixT W§ : . § A> 



{.::. .. ><?.T~t:? 4RU-C P U 3 it. A'X U b 
(bus request ) |£2 3 k t^X'f^/'s ' h (bus grant ) 

[0033] DMASS^t:2li s i«^Xf-W 

AX U h^BScEK 1 4 Sfcfes dm 

ft (C CPU 3 ODMAfeM^T#*>«®5r 

s mmm k vx. mr?? rommmzmfe 
•f&Jt^y? xh s.p ma»7V7/$«// <7 > ? i 

ISmmVitX? 12, WDMAK777/#S*^: 
> 9 1 1 c^tf^ttt#{^IllfLiJl^lt-->'X^ 1 2 OSS 

[0034 3 ^ffi^T - ^KiSyXTATlix DMA 

£.iz& Ttis^-tc d m Annm&mT £ c p u 3 
y-7?mw.*v>? 1 Hiv cPU3»Txf-^x 

•C£> S DMAl^-T 7 -7 S&lC* -7> hr y7° 

u ^»»jeLfc#!HiafcJiRwi^^ 1 2<©»fc 

Mttltef. GPU3*i - DMA^gg2cO|gj*#tT#*> 
(J01T. DMAteiM»T#*>«»t^-rS.v ) fcA 

[0 0 3 5] <l<ODMA«aS*T^«S»fciSV>r, D 
MAfeIgl2til ,&MA»T75/«B*'>^:1 

1 <3?HKfn*3%>iK& L£#^0»±IS* : 31^.x * 1 
2<®ffi*jSx/i^lS; :JBK»1 3*^0r^69fi#j^tfJ* 

Zti& . A'xy ?:tx 1 4itKx y 1- 
k a; tmf&wmzb l , z 

2 1 & LTHXT-b" * 4 (CSX U KltffiTXt 

[0 0 36] A*X7-b74lt CPU3&y'DMAfi 
JMSB2*^/n"X y ?I7> hSr^ttKS m^tffl 

1 1 . cp u 3 aifCD m A&mmm. 2 co^-rti 

MZTVUXrtX 5 k r—?'*X 6 k C9<$JtMg£-5-i. 

£C P U 3 <fc 0«<^LTi5< Z kiz*. m DM Afe 
jH^a 2 14ISDM AK^T#^«SS(2feV^T/^Wffi 

miss- A z k &x?% h . 

[ 0 0 3 7] §S>K* tlDMAte^TWfettffiKfeft 
KftT*i<. -e 1 1\ Ax U ?XX h£jfcls|& 1 4 #V < 

x y ^xxh^aj^-s ehc , z emmm^ 'Jx ? 



[ 0 0 3 8] ±jfc*. i:li<5Dm«i^V>Tii. DMASI 

nmzmmmmmmw^x^cotm^r^^mz^ 
x0mm%w)Ti?&m&%mt& , zmzxo , dm 
Awmw.2 imDM Ammj^tmizi^x ... & 

X'Zh, 

[003 9] ^rfc. *^")1<7)x- ^feilv-XT-A-Cli. 
DMA ?B*^^co|?T X-7— XO#H8)*I«j]// -51ZK] 
IBOTtC* -5 fc«£(C , D M A(£jM«**T C P U *>'Sg 
mLXV^W£t,z%:^fzkmm^&£ol,zLXi>J;\>\^ 

[0 04 0] mz<^m<^m&Bmim^~^wk 
^x^^f<x^4 ^ )v\^\ytmmth. as it, 12 

2 tc^ ^tsjUS'XT^ 5 1 <7)/<x-9--f ^ 

^"ji^Tp-^tejMi- XTrA 1 (c^ttSANX^ ^;t-o 

[ 0 0 4 1] ^*Or-^fi;j*i'X7-ix5 1 -Cts:. vt 
ISifiite^D M Atejl^iS 5 2KC PL 5 3 t^'XcOffi 

i-^Ss** > 03 fc* Ufe J: 9 
{Z. DMAteil^aS 2**4-^>f ^/KO^ASX&ffiffl-T 
Sfc s CPU 5 3 1 7>1<7)\*V<X Srttffl f 

•Cico^-f iES#ti. 

[0042] -tx. A^m<r>?~ wm^xj-M. 1 1- 
ti. c p u 3 **d ma*t.7 y y%W\'AL0mwLms.th 

z klz£ *) , DMA«SMfe«it^^ H4(CS 
tfci d^s CPU 3:^iHSl ^A«om^&ttffl 

U&HHSv DM A<E3MST^*0»«:«r»rr«. DM 

<x£ ti-h-f h Z k irX'% h . 
[00 43] ±ti. HI te^L7tDMAteJM^«2^S 
X y ?IX b^ilK 14 fc(± s T-^tejtMvX-rA 1 

f,iX& „ D M AtsiH^g 2 14. DMAfeMI?T'f#t> 

«ob*«»i t d m Ammmtf'txcvmmMi&ft u 
x^&w&izm*x\ pm'h^mm^iLtz^c r> u 

coM*K^* 4 '^i:^l»^c{±. DMAfeiH^a2* i ' 
i fe^'xS^^KOTtf 4 . *fci±C P U 3 J: 0 fe^lx 

■r*; ^iU-J; 9 . D MA<E^B2«i^ : &tejM5aa 

conTf*s m^HzrtxcQmmMzc pus te3s»$-s 

[ 0 0 44] M5M. SiJOa^Sr^LTt^^fc^ 
ir— ^ teiil ^ X 7-J*<?) > vX 9 -i S.yfi-*— YX'foh„ 
mSXii. DMAlEjM^«2t4. DMA|5iM«T#*»* 
MtrWiltT'; ZCT)'i&<X*:&T\ LX^-t&MZ'ii^ 

WI^'D M Atigl 2»A*X U7X7 h^tUS§ 1 
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frizrtx&mmz c p uizmm-f z . ziuzi k> < c p 

[004 5 ] M 9iiA^^L^^*iI0a^ 

■SlZiZ ; flfl O&AlkSm-D M A|K3M^«2*>^^B# 
|SJifc^(±l!2j^/ift. /*x££*"&T«g&««it^M£f3C 
■Jf <r h & . 4 t . ax y ? xx h£jfcBH» 

I 414- mV&frXJ}1)mT?^<7Mlz^tLKmiz 

[00463 DMAmmmTmj^m^mmvx 

£C PU3 fe«5i Lfc*£iffi v »'T r/ 99mm# ^ > * 

I I & ? y r-r-s. . £*ac4 9i pjo 
*— )vmktt*mi^hmmzw,h . dmas 

[0 04 7] _hta(?)«^«»{±DMA|KiS^g|*| 

& fecSOfc-rs. f-^ti*yXfA 1 

fc^T. M*Ro2?l 0 ja^- n >• h n- 5> H D M Aifei*srr 

#*>«si£ mat & m&&?Si. •§> d m a*t 7 5 

WK#?ry? 1 1 . :.JMraLHKI£U<'S£* ^ 1 2$.r/Jt 
MAKERS ^j&Bftc&Sf SttTW 

j ssfcv dmaiit75^»^ i i 
«> ao^v hn--5©DMAiEji^-a«2t5»s* 

mm<vmjmT*&®&&Q mmi 3 itrm<mm>*, 
xv^jzxh^jmm 14 imvxim^mizm 

40 .cp v&DMAwmw<mm&T®%imx'& 

[00 48] 7*-^<B»^X-f A UC*J\i>T", D 

* 1 2sx^ws»» i3*, mmsT Y\sXT--i-'?'im 
£tm®X'h-?xi>&K\ zco®&. rnMti tmm 

U'JX? 1 2 tCC PU3<0#^«TFVX^O#J^TF 
PXr'r?-r<7) D M AlsiMgg 2cf>mmiztmZ>®:T 



1 114. «.; P U BtofJ^OT K l'X'X£D# 

mm®, tteizmmmzimt*:* $ iz-tz . <et 

T , D M AUT y 9 r#M^ * y 9 1 1 14 . C P U 3 

fc»«IRWW!mg<»5fBBeiiFfc:^ k , it^tSl 314 
@t^«^-*^<x y ^ xx h^HJIS l 4 tc^t^ffl*. 

mzmixx m$^&<7)m3m£.*K£x; rwx^ 

:i-y(:J: 0 . C P U *iD MAfcm%m)&xm fVrh 

V n-yWUiSz. 9 COT 7 -teX^&t >f§^r t S /S». 
[ 004 9 ] sjffe-i #^«r KU-Xfc{4. DMAtiBB 

TI<W«£fctM^ DMA«Kji^B2<75teiM^T5: 

*-5T*>4W 
[oo 5 o ] 

[0 0 5 1 ] (1)1 DMA^I^|B(4s GPU^MAft 

tT^'Xttfflg^fflifr-rS^x y i?xx h^c^e 
fc . *mt . x3B«*t£4 9 v fi£*<7)4 -3 fcCPUtts 

V»"C t^f ^/I'Xf-^M^DMAlsSSlWDM A 
C3SftT$ftknjW-£ t V^^*ifc^C P U-t>f 9 >V 
<0f5&*«fcSitA»-C*. DMA|sjMSgc7)^illS« 

[00 52] (2) DMAIteimEii, fe^^&f-S* 

#jirt-& £ ttxz. imm%ts$fc+ftxtmm>vm 

10 0 5 3 1 13} CP Ui?)^YX7---:?X#rd"Jl^{Tr 

^commit, t tci&mmmmm0MMixrtz%& 
?x^:K«^aes it*.;j-r&«T, © p w?mz 

D M A«g*Sffi©D M A«s5I»T < T4>4 

[ o o 5 41 <4) MO a^a^feS^Srr ^ t , ^xiofig 

C P U^^t- hW*r%:> nX U :?xx 
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[0055] (5) f-fsmisXT-Mt. mem mm 

MAO«gl»T* »tdB«-rS k VWfcifiSSAC P u-9- 
4 DM Ate^BcOte 

jS*9- £?S» 6It J&*T§ s . 

[00 56] (6) ?-?mmi'X^J±<r)J<XimMW& 
§£g{±. JfcfrlLJtSflD &<^4^H#mifa D M AfcMil 

a^^^cDU^C DMAlE3*^ao«gjMMa*^T 

[00 57] (7) f-ftmisATM*. DMAfiig 

>hn-5*\ CPU#DMA|o8£Bwei**T#t> 
S - k £ tft« UTBff^ft^S: til*-r &#J*IJ# 

[HI 3 




[0058] (8) T-?CayXfAii, DMA.mm 
taut , C P u&pmt&r H W^f3- Ff-li 
T H l/Xfn-W- C P UjWD MA«sMS§K<0«53H« 
TtirfcflOirC* oik £«l LTBt^)ff# Sr m^J-f* 

flttlHNS L . wa^mz. SEC p U(?;t^7 h* 
i/cma-**. .he^.*-?^ r 

[Hi ] T-^^^XTrA^««&^flbS0'e*s . 

[02] «OD M AKj^a&^tfx- * IkjM^Xt- 

IBB 3 a2^L^{*3fe<07 t ~^(62l^xf-A5 ! V) 

[[15 ] «D3»tt«DU^fcatt**-*E*S' 

ionium 

1.51 —r— ^^M^X-r^, 

2.52 - D M A 
3 , 53-CP U 

1 1 - d m a»t y 7&m*> "Jy? 

1 2~-«[51«JiUS«31l<-i- ;: .X? 
1 3 -itfelg 

14, 64 -/IX >J ? XX h£jfc@|8& 
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DSvflACycfc CFUCycks EJfciACyda CPUCycte 




CPU Cycle 

t 
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J2MA Cycle 



M5 } 



CPU Cycled 



cfuxcpuXcpuXcpu 



i f 



